Mar- 16-06 10:50am From-Sonnanschein Nath I Rosenthal 



314 259 5S59 



T-208 P. 003/021 F-701 



AMENDMENTS T O THE CLAIMS: 

1. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system, the method comprising: 

growing a crystal of a lll-V compound of the nitride system having a 
predetermined thickness on a surface of a basal body[t,]]i 

wherein the growth step comprises: 

forming a first ni-V nitride pattern plurality of nitrido patterns of at least ono 
pjtoh, in one position in the crystal in a direction of a thickness of the crystal , the first 
pattern including a nluralitv of first elements di s tributed in a lateral direction with respect 
to the crystal at a pitch, each nf the first elements forming an elongate stripe e xtending 
in a longitudinal direction that is substantial ly orthogonal to said lateral direction and 
each of the first elements having at least one widt h measured in the lateral direction ; 
and 

forming a second lll-V nitride pattern plurality of nitrid e patterns of at least 
efie-pttehr in another position jnjhe crystal in the direction of the thickness of the crystal, 
the second pattern including a plurality of second elements distributed in the lateral 
direction with resnact to the crystal at a pit ch, each of the second elements forming an 
elongate stripe extending in the longitudinal direction and each of the second elements 
having at least one width measured in the late ral direction: 

wherein the pitch of said first pattern o l omcnto of said first p l urality of 
pgttornc and the pitch of said second pattern olomonts of said second plurality of 

patterns are different; and 

wherein the second plurality of patterns pattern partly overlies and partly 
does not overlie said first p l urality of patterns pattern in the direction of the thickness of 
the crystal due at least in part to the different pitches of the first pattern and the second 
pattern . 

2. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 1, wherein each of tho first an d 
oooond plurality of patterns tako c form in patt e rn elements orrangod in ono d i rootion in a 
p l on e a l mos t- parall e l to th e surface of the basal body 
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wherein the width measured in the lateral direction of at least one of said 
first pattern elements and the width measured in the latera l direction of at least one of 
said second pattern elements are different: and 

wherein the second pattern partly overlies and partly does not overlie said 
first pattern in the direction of the thickness of the crystal due at lea st in part to said 
different widths . 

3. (Canceled) 

4. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 2 1, 

wherein a relationship between the pitch of the first pattern ele m e nts of 
ono of th e first plurality of patterns and the pitch of the second_ pattern e l e ments of on e 
of tho second plurality of patterns is: 

0.1 \im <p! x pa / 1 p 2 - Pi| < 5000 pm 

where pi denotes the pitch of the first pattern elem e nts of ono of the first 
plurality of patterns and p 2 denotes the pitch of the second pattern e l e m e nt s of ono of 
tkc-seoond plura li ty of patterns , • 

5. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 2 1, 

wherein at least one of the first and second plurality of patterns has 
pattern elements arranged in a plurality of different pitches measured in the lateral 
direction with respect to the crystal . 

6. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 2 1_, wherein at least on e of th e first 
afid-s ocond plura l ity of patterns has patt e rn olomontc o rr ongod at a p l urality of drfforont 
intervals a nd has pattern ol o mo ft teof a p l urality of different widths in tho dir e ction of the 
orrang e mont of tho patt e rn etemefte 

wherein the second pattern has at least three different pitches measured 

in a lateral direction with respect to the crystal . 
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7. (Canceled) 

8. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claim e d in c l a i m 1 , comprising: 

growing a crystal of a lll-V compound of the nitride system having a 
predetermined thickness on a surface of a basal body, 
wherein the growth step comprises: 

forming a first pattern including a plurality of first pattern ele ments in a first 
position in the crystal in the direction of the thickness of the crysta l- the first pattern 
elements being distributed in a lateral direction with respect to the c rystal and in a 
longitudinal direction with respect to the crystal that is substantially orthogonal to the 
lateral direction so that a space separates each set of adjacent first pattern elements of 
the plurality of first pattern elements in the lateral direction and in the longitudinal 
direction, the first pattern having a lateral pitch measured in the lateral direction and a 
longitudinal pitch measured in the longitudinal direction that is substantially the same as 
the lateral pitch; and 

forming a second pattern in a second position in the crystal in the direction 
of the thickness of the crystal including a plurality of longitudinal pattern elements 
extending in the longitudinal direction and a plurality of lateral pattern elements 
extending in the lateral direction to intersect the longitudinal pattern elements, the 
intersecting elements forming a plurality of spaces between them that are aligned in the 
lateral direction and in the longitudinal direction, the plurality of longitudinal elements 
having a pitch measured in the lateral direction and the plurality of lateral elements 
having a pitch measured in the longitudinal direction that is substantially the same as 
the lateral pitch; 

wherein the pitches of the first pattern are different from the pitches of the 
second pattern; 

wherein the second pattern partly overiies and partly does not overlie the 
first pattern in the direction of the thickness of the crystal due at least in part to the 
different pitches; and 
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wherein each of the first and second pl ural i ty of patterns takes form or 
pattern olomonts is arranged in two d i r e ct i ons in a respective plane and each plane is 
substantially almost parallel to the surface of the basal body. 

9. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 8, 

wherein each of said first pattern elements and each of sa id spaces 
formed bv the elements of the second pattern is shaped as a rhombus having no interior 
right angles thoro i o a reg i on wher e th o s ec ond p l ura l ity of patterns ov erti cs - th e first 
plura l ity of pntt o mo i n tho direction of tho thickness of the crystal and a rogion whoro the 
second plurality of patterns does not ovorlio t ho first plura l ity of patterns in tho direction 
of tho thickness of the cryotal and both regions co e xist in ono dir e ction of tho two 
di rect i ons . 

10. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 8, 

wherein each of said first pattern elements and each of said spaces 
formed bv the elements of the second pattern has a shape selec ted from a group of 
shapes consisting of parallelogram, hexagon, and triangle th o ro i o a region whoro th e 
second plurality of pattomc ovorl i oo tho first plura l ity of patterns in tho direction of the 
thickness of tho crystal and a rogion whoro tho second plura l ity of patterns does not 
overli e tho first plurality of patterns in tho direct i on of tho thickness of the crystal and 
both regions coexist i n both of the two directions . 

11. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 1 , 

wherein the growth step further comprises: 

a first pattern formation step in which the first plurality of patte rn s pattern 
is formed one of directly on the basal body and on the basal body with a base layer in 
between; 
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a first growth step in which an intermediate layer as part of the crystal is 
deposited on one of the surface of the basal body and on a surface of the base layer 
with the first p l wa l ity of patterns pattern formed thereon; 

a second pattern formation step in which the second p l urality of patt e rns 
pattern is formed on a surface of the intermediate layer deposited in the first growth 
step; and 

a second growth step in which a top layer as part of the crystal is 
deposited on the surface of the intermediate layer with the second p l urality of - patterns 
pattern formed thereon. 

12. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 1 1 , 

w herein at least one of the first plurality of p atterns pattern and the second 
pl urality of patterns pattern is comprised of a masking material. 

13. (Previously presented) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 12 T 

wherein the masking material includes silicon (Si) and at least one 
selected from the group consisting of oxygen (O) and nitrogen (N). 

14. (Previously presented) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 1 1 f 

wherein the basal body comprises one of sapphire (Al 2 0 3 ), silicon (Si), 
silicon carbide (SiC), gallium arsenide (GaAs), magnesium aluminum composite oxide 
(MgAI 2 04) F lithium gallium composite dioxide (LiGa0 2 ) and gallium nitride (GaN). 

15. (Previously presented) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 1 1 , 

wherein the base layer is deposited by growing a lll-V compound of the 
nitride system on the basal body. 
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16. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 15, 

wherein the first pattern formation step comprises: 

forming the first plura l ity of patt ern s pattern by deposition of a masking 
material on the surface of the base layer, 

and the growth step further comprises: 

between the first pattern formation step and the first growth step, 
a step of selectively etching the base layer using the first p l ura l ity of 
patterns pattern as a mask. 

17. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 15, 

wherein the second pattern formation step comprises: 
forming the second plurality of patterns pattern by deposition of a masking 
material on the intermediate layer deposited in the first growth step, 
and the growth step further comprises: 

between the second pattern formation step and the second growth step, 
a step of selectively etching the intermediate layer using the second 
p l urality of patterns pattejn as a mask; and 

a step of removing the masking material of the second plurality of pattern s 

pattern . 

18. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 1 1 , 

wherein the first pattern formation step comprises: 

forming the first plurality of patterns pattern by forming an indentation in 
one of the surface of the basal body and in the surface of the base layer. 

19. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in claim 1 1 , 

wherein the second pattern formation step comprises: 
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forming the second plurality of pa tt erns pattern by forming an indentation 
in the surface of the intermediate layer deposited in the first growth step. 

20. (Previously presented) A method of manufacturing a crystal of a lll-V 
compound of a nitride system as claimed in daim 1 1 , further comprising: 

separating at least the basal body from the crystal. 

21. (Canceled) 

22. (Canceled) 

23. (Currently amended) A method of manufacturing a device by forming 
a device film on a surface of one of a crystal substrate and a crystal film, the method 
comprising: 

forming one of the crystal substrate and the crystal film in a growth st ep by 
growing a crystal of a lll-V compound of a nitride system having a thickness on a 
surface of a basal body; and 

forming [[a]] the device film on one of the crystal substrate and the crystal 
film in □ dovico fi l m stop , the device film having a light-emitting portion including a 
cladding layer having a protrusion, a contact layer formed on the cladding layer only 
above the protrusion, and an electrode formed on the contact layer , 
wherein the growth step comprises: 

forming a first pattern including a plurality of nitride patt e rns of first 
elements distributed in a lateral direction wrth respect to the crystal in at least one 
pitch , the first pattern being formed in one position in the crystal in a direction of 
the thickness of the civsta L each of the first elements having at least one width 
measured in the lateral direction : and 

forming a second pattern including a plurality of nitrido patterns of 
second elements distributed in the lateral direction in at least one pitch, the 
second pattern being formed in another position in the crystal in the direction of 
the thickness of the crystal , each of the second elements having at least one 
width measured in the lateral direction : 
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wherein tho pitch of pattern elements of caid first plurality of patterns and 
tfr e - p i tch of pattern olomcnta of said s econd plura l ity of - pattorns ar e diffe rentraftd- 

wherein the first plurality of patterns second pattern partly overlies and 
partly does not overlie the oooond plura li ty of patt e rns first pattern in the direction of the 
thickness of the crystal ^e-aMe a&t in part to tho different pitchesi and 

wherein said liaht-emittina portion overlies a re gion of the crystal where 
the second pattern overlies the first pattern so th at dislocations that may form in the 
crystal adjacent the basal body generally do not rea ch said light-emitting portion. 

24. (Currently amended) A method of manufacturing a device as claimed 
in claim 23 further comprising: separating the baoal body from ono of tho crystal 
subst r ate and from tho crystal fi l m wherein, 

the second pattern partly overlies and partly does not overlie the first 
pattern in the direction of the thickness of the crystal due at least in part to a variance 
between the pitch of the first pattern and the Pitch of the second pattern and/or a 
variance between the width measured in the lateral direction of at least one of said first 
pattern elements and the width measured in the lateral direction of at least one of said 
second pattern elements . 

25. (Currently amended) A method of manufacturing a crystal of a lll-V 
compound of a nitride system, the method comprising: 

growing a crystal of a lll-V compound of the nitride system having a 
predetermined thickness on a surface of a basal body, 
wherein the growth step comprises: 

forming a first pattern plurality ofm i trido patterns of at l e ast on e - pjte br in 
one position in the crystal in a direction of a thickness of the crystal, the first pattern 
including a plurality of firet elements distributed in a lateral directio n with respect to the 
crystal at a pitch, each of the first elements forming an elongate stripe extending in a 
longitudinal direction that is substantially orthogonal to sa id lateral direction and each of 
the first elements having at least one width measured in the lateral direction ; and 

forming a second pattern plura l ity o fr nitrido patt e rns of at l e ast ono pitch, 
in another position in the crystal in the direction of the thickness of the crystal, the 
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ccmnri pattern including a plurality of second elements distributed in the lateral 
direction with respect to the crystal at a pitch, each of th e second elements forming an 
Pinng ate stripe extending in the longitudinal d irection and each of the second elements 
having at least one width measured in the lateral direction: 

whoroin the pitch of pattern olomento of tho first and oocond p l ural i ty of 

pattornc arc different; and 

whoroin oaoh of coid first and said s e cond p l urality of patterns tak e form in 
pattern cl c monte and n* lr >^t nn » p-att^rn n i nmpnt nf nn i ri oooond plura l ity of patt e rns 
over l ie: a p a tt e rn ohnvn* nf ^ M firrt plenty nf pnttnrnc in tho diroction of the 
thl clc n c::: o f t ho c ry ct^ l n nd nt If nit An" pn"""* Yemeni nf niri r . nnnnd plural i ty of 
p attornc docc not nvrrlr n p-^™ ninmnnt nf nniti firnt p l ura l ity of patterns in the 
diroction of the thirhy"^ nf * hry "Y"*" ' thri ™™t i r.tina ovorlving and non overlying 
oharactoristico boing - duo at l east in part to tho different pitch e s 

wherein the width measured in the lateral direction of at le ast one of said 
first pattern elements is different than the width measured in the lateral direction of at 
least one of said second pattern ele ments: and 

wherein said second pattern partly overlies and partly d oes not overlie 
said first pattern in the direction of the thickness of the crystal due at lea st in part to the 
different widths. 

26. (Canceled) 

27. (New) A method of manufacturing a crystal of a lll-V compound of a 
nitride system as claimed in claim 8, wherein forming said first pattern includes forming 
the first pattern including a lll-V nitride and/or forming said second pattern includes 
forming the second pattern including a lll-V nitride. 

28. (New) A method of manufacturing a crystal of a lll-V compound of a 
nitride system as claimed in claim 23, wherein forming said first pattern includes forming 
the first pattern including a lll-V nitride and/or forming said second pattern includes 
forming the second pattern including a lll-V nitride. 
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